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High Latitude Electron Detectors on
Satellite P78-1: Preliminary Data Results

I. INTRODUCTION

The U. S. Air- Force satellite P78-1 was launched at 0824 1T, 25 February

1979, into a circular, polar sun-synchronous orbit (noon-midnight meridian

plane) at an altitude of 600 ± 30 kin, inclination 97.730. At launch, its period of

revolution was 96. 54 minutes. The satellite, shown in Figure 1, consists of a

wheel section and a sail section.

The satellite carried several experiments, namely: solar x-ray and spectro-

heliograph; white light coronograph; XUV heliograph; near infrared spectrometer;

x-ray monitor (auroral zone); x-ray and y-ray spectrometers; electron, proton,

and penetrating radiation spectrometers; a multiple particle analyzer and a set of

two electron electrostatic analyzers. The electrostatic analyzers are being re-

ported in this paper. They are on the rim of the wheel section, looking radially

outward along the wheel's x and -y axes (within 3"). The spin axis of the wheel is

perpendicular to the plane of the wheel section and directed along the plane of the

sail. The spin rate of the wheel section is 11 ± 1 rpm, thus, the analy zers go

through a full cycle of pitch angles approximately every 5. 455 seconds.

This experiment can contribute greatly to an atlas of auroral zone and polar

region precipitation in the noon-midnight meridian plane. Since the sensors are

duplicates of the SSJ/3 sensor, a close comparison can be made when 78-1 and

(Heceived for publication 1 May 1981)
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IFigu c 1. P78-1 Satellite

DAISP sat ellites ate in clo)se proximt i n time and space. Since DM8 P dues nt

spin, the SSJ 3 sensor p es nt have vaitable pitch angle daita, but d e(s have

e-xcellent tinet tesolutin. Iherefote, cutipanisons of ilhe data Erotn the two

satellites can be made. In addition, DMSP aiurtaial photo~rapis (an he compared

with the 781- electron pr-ecipitation data Int -(,mplote pltch1 anale dist tihut in'.

T'he 78-I dIata can also be ( ottiated w ith 'S(AiIA pac-t io data1 ahOln Ole tw.

satellites are in conjuctin., The 78-1 i:'SA datai can be ,onipted % oth a-ur~rai

x-titv and partcle data ibse tVd On the 78-1 sat elllte.

2. DESC RIPTI'ON OF' EIYCTRO$'rVI'I( AN %1.1 /VRS

The ejet trostatic ani\7ets flowNn ,n 781- ateo identcii T, the SSJ A o):ilN:ti

atevtou l ln on DAMSl satellites aind tefetrod ti, as detect - [nIN'

I v ( , t ,alI.1

I. Hardv. D.A. , Gussonhoven, Mi.S., a nd Htuber, A. (197) lit rc ii;tttItj
:lelm Dotectots (SSJ, 3) for th., Block -)D Fhilts 2-.) I)AISP al:

Calibrat ion and Data Presentat ion, AYGLW-TO -79-0210. AD) A08S I3,A
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YIhis electrostatic analyzer experimni rt consists of a Set of four arialyze is

that perform a differential enri gy anialys is of electrtons simrultarne uslv in t w

look directions. -A 1 I-poifli spectrum is produced for each look directiorr over',

23 io sec by low arid higrh ener gy aria lyze rs thait a re of a conventionrial curved(

plaite des igrn .v it h balanced positive and negative deflect ion vi t ages. The itist ru -

to ent is desiganed to c ollect elect rons in !he ene rcg range of approximately 50 eV

t20 k, V. (-ie set of nlates collects electirons in ei ght channtrels between 50 ,V

vi e\ I t i!A ' second set collects elect ions in eight chankiels ftrom 1 to 20 kV.

'A .a', " anal-,zers is 90') firm th e "irst set. Both sets are( mounted per-

peridiculari to the spin axis oif the wheel section and, therefore, rot ate t herough the

Full cVcle of pitch anl, one set leading by 90", rn each spin cycle. The volt aie

applied to determine the channels energy is swept simultaneouslyv forI the four

analyzers. The total weight of the experiment is 4. 34 lb, arid it is contained in

a box 6i i X 4. 18 7''. The poweor di ssipat ion is 0. 25 WV at 28 V7 dc. The dw %ell

time on each channel is 27 mnsec, with 5 misec between steps to stabilize the

voltage. Thus, in each wheel spin cYcle, each detector gives nearlyv 22 sixteen-

point spectra. A full description arid calibration technique of the instrument arn

given by Hardy et al Iand Hluber et al.2

Using the values in TFable I1 ,1(1;. ), the differential number flux, is expressed

in electrons (cmi2 sec sr, keyV) 1 I. The inte-gral (total number) flux is g~iven b.N:

J.rT o:i - (cmV see -sri-

'The integrated energy flux is:

JETOT Z i(lQ~ F.: ke V (cm2 see sri- 1  (4)

and- the average energy is:

1 AV ~ll'LrT ke V C

2. Hluber, A. , Pantazis, J. , Besse, A. 1. , and Rothwell, P. L. (1977) Ua:librai-
tiort of the SSJ '3 Sensor (in the DMISP Satellites, AF-Gl.-TI-77-020T_
AD A045 997.
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J"- iS 10 ' (ron- -i ) ' Seen inl 1-'Oi '(' A' 4,i 4-'1 1"

S11!.i lsel u n vpil .- '1(') unnd :wn so uii 47. 02.,. 7 s c, t ( Qs 6 s LI tu jr

7 , 9 in this matte' peoiod, thle Satellite pissesliitozh 1 nihnm vl.I

F'ablc 2, Those values ne icShow n with \VhaleI(n'S forlcsI~ Kp 0.. Tlhe matitud

values given ibove are xt Lgivi level d;ieotl 'v h'1"w the satellite. laPbln 2 IPsls

these and fihe values that the Fie'ld lint's Int I 'ct ing The s;atellite positiono oh at

3. Whalen, J. A. (1970) Aur'oral oval Plotter and Nomiogr'aph fo r Determiining
Corrected Geomagnetic Local Time, Latitude and Longitude for High Pat-
itudes in the Northern Hernispher, AFCIL-70-0422, AD 713 170.
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Table 2. tHev 270 (Kp 0+). (GM latitudes for Dayside and Nightside Auroral
Oval Boundaries

Field Lines at Whalen's
Ground Level Satellite Intersect Ground Level

Below Satellite Ground Values

Equatorward 71i. 80 77.40 75. 8 "
Bounda ry (Day)

P lew 8:3. Gt' 83. 90 77. 5o
;oun 1. ( : Iv)

Polewvard 71.9" 72. t' 71. 8"
Bounda I (Night)

tquatorwa rd GT7. 9o w9. 00 70. 10

Boundarv (Night)

ground level. Also shown are Whalen's values at ground level for these times

and positions.
Fi gure 4a shows an electron spectrum from each detector. Both spectLa

consist of electrons that are nearly field-aligned, as seen from their pitch angle

ranges, and are 1. 280 sec apart in universal time. There is good agreement

and both show a flux peak at -2. 4 keV. The total energy flux at this time is
J| T' 2 1 erg (,1'2 sec sr) -

. This would indicate that the auroral form is a
4

moderate discrete arc.

Figure 4b shows both detectors sweeping simultaneously for twro successive

sweeps. In the first sweep detector 1 is closer to field -aligned pitch angles,

and in the second sweep detector 2 is closer to field-aligned values. In the first

sweep, detector 1 runs slightly lower than detector 2 at most energies. In the

second sweep, detector 2 runs somewhat higher in the lower energies, as one

would expect since it is neacly field-aligned. The values in the higher energy

analyzers are quite close. These spectra show a peak in tlIe flux, and it is mre

pronounced in tihe first sweep of each detector. [hoe observations wore made

close to the polew ard boundary of tle nightside oval.

Figure 5a shows a spectrum observed by detector 1 near the qutorwa ird

brrundary. The fluxes are w eak, with a maximum flux occur ring at - 1. 0 keV and
a 'l.) - 0. 1 erg (cm1 sec s) - . This ould ho a faint discrete arc, since a

peak occ'uri's near 1 keV and the energy flux is a fraetion of an ig (cn sec s)

4. Meng, C-I. (1980) Auroral arcs observed by DMSP satellites, geophysical
minorgraph in Proceedings of the Chapman (onferienrc in, the loundat ion of
Au,',,ral A rcs, submitted Noveber 1980.
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10 o P78-1 REV 270, 14 MAR 79
Kp' 0,

09.

I> Id0

16'7-O DETECTOR NO. IAT 46,972.491 see~ 10 UT, PITCH ANGLE RANGE

E 13.W-o29.96*

UT, PITCH ANGLE RANGE
750 23 .

105 vI0111

12 10 1toI 10 2

E (key)

Figure 4a. Differential FHecr i Specra From ]30,th lDeteetoiS at
(Co rc!ed Geomagnetic Latitude 70. 7V, Northern Night sidec Aur-
ral O val. flev 270, 14 Manich 10P79. Spectra are due h, elect Ions
that are twearlv rield -aligned

1010o P78-1 REV 270,14 MAR 79
Kp 0

1 0
8f

4) 107 PA.RANGE
cv AT 46,972.747seeUT

E 29.9e-~ 46 53& -DETECTOR NO I

-' 106 59,85o -43.24*0-a- DETECTOR NO02
AT 46,973 003 sec UIT

46530 63.I4*--v DETECTOR NO I

10 5- e-2E - 0 DEETRO29

102t 10 1 10 o

Figure 41li. Saoif - 4; 1 1:x, p 1 1 It r(,1nS z it' it. l I ic I(I- Ali II c
hUt WPI;e (dIt" I' S1 tIfl;1ntmlsl\, \ i 1 Pppju Xtt 1\
Pitch Angles, riw Both )I,os



10 o-P78-1 REV 270,14 MAR 79
Kp 0+

109

U 7

E

.I 106
-cDETECTOR NO. I AT 47,000.395 sec

UT, PITCH ANGLE RANGE 9se

15- 27.70'o-44.280

10? 160 o0 10 11

E (key)

Figure 5a. Differential Electron Spectrum TFaken at Corrected
Geomagnetic Latitude 69. 00 Rev 270

,d010 P78 -1 REV 270, 14 MAR 79
Kp--0

109-

&108

S107

E

106 0- DETECTOR NO. 2 AT 47,006.795 sec
UT, PITCH ANGLE RANGE
6.59P THROUGH MINIMUM TO It. 150

10 -201

,60 10 0T to I 10 2
E ( key)

F igu re 5b. Differentia] lLectron Spect rum 1 rem Detect or 2 T e
'it Corrected Geoniagnetin lat rtude' (8. .7,, R1ev 270. :In rn rv

field-ligne



Vigure 5b was takn i6. 400 sec later' by detector 2. It is a eak flux \%ith n,,

peak and, snce J .:Tt f 0.03 erg (k-1 2  . 1 
- 

, it crt espowds I a % ea, k

diffuse auroral forii. This occurs just inside lit (quatra ard bliundary (of the

nightside oval. This ot-it shiws tile (lisc.,t,, and diffuse forns to be in tlh'se

regions of the nightside val where tne expects then t bt'.

3.2 Moderate Artiit1 (H{e% 220, Kp = 3,), It Mareh 1979

ligure f; shems the trajectory for Rt'v 220, 11 March 197'. "lh s iht,.

enterrs the davside oval neaar ('GM local time 0900 at 10, 9 0.8 Setc I I'ad at ('(-;.M

latitude 72.3o. As seen in T:lth 3, this agrees with Vhl:1t'n ftr lp 3, . A(c ci-

ing to Whalen's valut's and this trajt'ctor ', tlt' satellite should pass by the p,,h.-

ward boundary at 11, 034. 8 sec UTl ((GMI latitude 74. 5"), but l'igui. 7 shia,,s such

variability in J. r() that the polew ard boundary of the day and night sides cann,t

be determined from the JT()T vs time plot. As shown in Figure G, the, selilte,

moves only slightly poleward of Whalen's poleward boundar'y. Possibly the, satel-

lit e is moving in and out (f the btundary, paiticularly if the bundary var'is in

time t r location. This could account for the changes in flux in I"igure 7 aiich

oiccur from the dayside poleward edge to the nightside poleward edge. Thus, flit,

nightside poleward boundary is also obscured. According to Whalen's values and

the trajectory, the satellite should enter the nightside oval at 11, 405. 0 sec I'T

(('GM latitude 71. 8o). The equatorward boundary of the nightside is shown in

Figure 7 by an abrupt drop in JToT at 11, 566.3 see UT ((GM1 latitude 65. 8").

one 'an see the broadening itf the oval and the equatorward shift for Kp 3+

(Figure 6) relative to Kp - 0+ (Figure 2). Table 3 shitws the values of the bound-

aries.

Table 3, Rev 220 (Kp :3 +). CGM latitudes For Equatorwai'd Aurkwal
Ovat Boundaries

Field Lines at Whalen's

Ground Level Satellite Intersect Ground I.t'v('l
Relow Satellite Ground Values

Fquatttrward 72.3o 7:3. 10 72. 3'
Boundary (r-ay)

L:quatorward ;5. 8 G '4. 3
Boundary (Night)

Figure 8a shows an electron spectrum from each detector. Detector I

passes through field-aligned pitch-angle values 1. 280 sec before deteitor 2. The

17
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100 P78-1 REV 220,29 MAR 79
10 Kp=3+

109-

E u P.A. RANGE
6 AT 11, 551.605 sec UT

-73 106 1.65- MINIMUM- 9.30*
DETECTOR NO. 1 .,

AT11, 552.885 sac UT
10 17 25*- 5.65'

DETECTOR NO. 2--

162 1051 10 0 10 1 10 2
E(keV)

Figure 8a. rDifferential Electrcnn Spectin Frim Both Detectorsi
Taken at Corrected Geomagnetic tnt djude, 66(.4', Northern -Night -
side Autorinl (wtvl, Riev 220. Elect rons ncfield-n li gnm

t0o1 P78-1 REV 220,I11MAR 79
toKp 3+

E o---o DETECTOR NO I AT 11,552.373 sec UiT
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two are seen to be quite simnilar. In Figure 8b, the two detec-tors a~re measu ring

s imul taneo usly at a pproximately the Same pitch angles, and the a gr'eement is very

good. There are slight peaks in flux at =0. 41 keV and th( energy flux is

j~ ~~ ~ 1. :.eg(mScsi) Tisrl appear to be a diffuse, au rral

form~. These spec ti-a a i near the equato rw aid boundaryv. Since no spectra with

peaked fluxes were observed in this nightside ,val passage, it is assumed that the

satellite did not pass over any discre-te focms.

3.3 Intense .Actiitv (Res 499. Kp = 7_). 29 M1archJ 1979

Figure 9 shows the trajectory. in the southern hemnisphere for Rey 499 on

29 Macch 1979. This took place- during ai magnetic stocm at a t ime when Kp -7

The oval boundaries shown are fr-om Whalen and ace seen to broaden and move

equatorwa id of the previous two cases. However, the satellite electrcon total

fluxes show that the incrcease in total flux Starts more equatorwa cd and drops

a brupt lY more equa torwa id than Whalen Sho ws. Thus, from 1 avcdv's criteria,

in this case the, oval is broaderc and more equator-ward during this strmn time

than Whalen has shown for th(- oval roc Kp - 7_. From Figur-e 10, the fluxes

show that the satellite enters the nightside oval at G5, 118. 5 set- UT (CG:\]lot al

thuef-z 2300) and at CGMI lat itude 53. 9" South. At G5, 3 90. 0 sec UT (CGI local

tim z 200, JTOT drops abruptly below 10 7e (cm 2sec SOr) indicating the
poleward boundary at CG1\l latitude 67. 0o. At G5s, 931. 9 sec- UT (('G, local

time --:1500), J rises above 10 7e (ci2 sec sr)- 1idieating 'he polewa rd
TOT

borundaiv of the davside oval at (GM latitude 6G. 70. At (;1;, 019 £.3 sec UT (('G'\l

local time z1430), jO abrupt lx falls again below 107, showing the, equati c-

ward boundary at CGi\I latitude G2. 70., Table 4 shows the oval boundary values.

Figure 11 shows differential electron spectra from each detector taken simiul -

tanetiuslv at apprclx im ately t hc samne pitc(h -angle range. Det ector 2 is sirnewliat

higher- in the low ene rgy range, but threre is goo d agr-eement in ft iin. The peak in

Channel 5 (0. 17:3 keV) det ectorc 2 is due to that c-hannel having higher count s thant

usual, even when the sensio tis lotokina toward earth. Both show a w'eak di ffrrse

a-ur' ra at ('GN latitude -56. 0' near, the ,qualt(rwa rd edge of the night side )val.

irgure 12 shows a spec' runt fr-o detr-t(rc 1 taken nru r than a minute afltr

he s pertra in F'igur cc 1. 'This sportr-urr sir-w s a broad pezak in flux at 3. -) keY

wkhenl j ~- 2. 80 crcg (rmr2 sek Set, thlis occurs at ('GAl Ilatriude <V. I trd

would be- associated with a moderaite discrecte tic.

Figure 1:3 shows clifftrent ili spet i-ai rrr dr'et'-ti' 2 Itakran durrrrg ifrte sin

tesitve ro)tations frir field-alrgm-d cI(,( ?r ,'s. tine Sc~t rum is 'to ,tot, c'. I

and is taken in the same tirme periotd. 'tb' -i 't sport iila ttl itt) show

gradual i- 'ease and peaks at 8. 5 kr-V. Ilit- daishrd lirt.- (so- ndt spl-' rite) 4 'A
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~--~-C t-3LFWAf:O 8UtAPY
f QUATC1NWNM K0UL.bARY
..'SAT!; 3E~LJTE f RAJ2C TCT'

'CGM - . . 1 \

CGM C~
LOCAL . /f LOCAt. TIM E
rT M E

50 40 30 20 10 0 350 340 330 320 310

Table 4. Rev 499 (r 7-) CGAI Ianiudes frr Dxdvsid d NiLh'sid'
Auroral oval Boundaries

F:ield Lines at Wfialen 11
Ground Level Satellite Intersect Ground Level

Below% Satcllit G round a.

Equatorward 53.9') 55 70 l. 8()
Boundary (Night)

Poleward 6l7. 00 G8. 10 739 5")
Boundary (Night)

Poleward 66 7" 67. 8o 72.2o
Boundary (Day)

Equatorward 62. 70 64. 0 0 (18.8
Boundary (Day)
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Figure 10. Electron Data From Rev 499. 29 March 1979, Duri a
Alagnetic Storm Time, Kp -. Data werp taken in the- Sr'Utheeoa
hemisphere
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10 01 P78-1 REV 499, 29 MAR 79

C~j 65,158.254 sec UT
E

c>oDETECTOR NO
06" P A.RANGE 137.9-I21 52*

-- DETECTOR NO. 2

10 5 PA. RANGE 129.39- 144 77'

10 4:l

10 10 10 10 o
E(keV)

1 igu r, ' 11. Di rfe rent i a Il e" 1e "ll Spec '-lIt'' 1 1 W h D)'i P-'l 0
Il!('d fo oaglotic' Lat itudc'.0 S th, Nei ~u'w'

odri igt~d Ovl,'Rv49 Spect, c . ro token siniurn-
+1UP I' appvoxlmmatelN the am pit, 1, r

JOIor P78-i REVC 499 ,29 MAR 79

10-

S0~ P. A. RANGEE 1
.2 AT 6 5, 224 3O02sac L
w 163 64' -152, 85* o--o DETECTOR N-0.

I0- 10o 106t

El key)

Fi gure vIL . Differential 1E-lectron Spoctr~m From Detector I Taken
at (Corrected Geoniagnetic Lat itude 59. 3 , liev 499. ELectrons are
n-arlY field-aligned
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P78-1 REV 499, 29 MAR 7'9

I0 91_A Kp=7-

>10 k?

S 7,1n 0

E
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ot 2 10 101

E keV)

AllI s Ci' '!. u- ' 1

tnS Le ni'dual ittceeasf, bill it fjlatents tibe11 ,' ka -V. In'll i

:-)l.1"!'t 'ii'> (d iied l111e) ile saniuni. l: pkn e (2ik ;t lit V. DuI t -n -ila ivrs

:itiil s;,a-nd specI -utin J FT( F . 1 (1,I jt duit h i

a v I lee eii l~e Thr) nd ia. ,tl iet hoa ohi natu 2 s- n > I- ua-s

an N rru m fl etP,,t,!, 1. I tn5 aken i 1tn- cn t10 '111 i-tal) - ' nd l 'uli

dw~ctn r 2 anrd sh,,%s :I !neak at 8. -) !,eV :lii~ 3 1"' S C'

vilhiiii l15 !udleatevs ir' 1ri'.tnso dIts n- t -i All fo'ur 511(1' 2) it' *2

aljiflewi -lIict inns ind -evra 'lk-n finn. (G:\] 1:11 ludes O;. 2

Iia uve* 14 is a lnt o'f !lit vi w )c 1114 ole' ti l tO rz\ a.% J A 1" ! 2i- 111'.

Flux wc-ur-ied (pi ecipitating Pai- lnl 11\l) -I!"S 1i11t'.-msal 14 i nid 2

Rev 419P. I bus, these eeit iolls l)ive rronl tlhe upper tillispilrt11 ! lewc'h a11Lies.

t'heta is a nr -ow neak to 1. 4 ke' ;it z65. 22:1. I-see t I . AS o,i-t !I'he -I
the erieray peak value ino rf'ases from1 ;2) :):. -;sec I T tI o65 24 1. 7 sce I I I oa:

vatlue of z . 3 kcV and then levels off until t.,2.54. 0 see t I 1 fLe alls quitokix- .

It was du -inQ the pertiod oif niaximun'. that the (curves in iuUr'e IA .%r e-biiin e.

Fiaure 15 is a differ-ential spectrum ft-om detector 1 aind shews a somnewhat

h r)ad peak it t:1. :3 keV when J I'T T. 0. 7 er-g (oil Set, St.) Fil r Swo(uld

5..............................



10 P78-I REV 499, 29 MAR 79

K p --.7.

<4
W DETECTOR NO..2

(Li EPEAK FLUX(keV) vs(sec)

0

w 0 -N (D I o0 ND 0 co 00 NN <:
- ~ ~ ~ ~ q NOOl~ '

N 0 r-~ . W tC) inA toC a)(
N ONNIONN NNt' NN~ NNd Na NNd NNN
U, to K K ; V) )lU) l (ID w(0

U') 10~W O 1001ok O 0 0)1W 100 100 in0In10

UT(sec)

Figure 14. Plot of Electron Energy Values Wfhere Maxi
mum Flux t)ccurred Versus 'niversal Time in Seconds,
Rev 499, Southern Nightside Auroral (val, Active Region

fO10 P78-1 REV 499,29 MAR 79
Klp=7_

I09

7

'I, 108-

E P.A. RANGE

AT 65,290.862 sec UT
IY_ 164.452-158.36o---o DETECTOR NO.[

105 -

1041

I i i J

10-2 i0-1 100 I0 102

E( keY)

Figure 15. Differential EIlectron Spectrum ,'ron Detector 1 Taken
at Corrected Geomagnetic Iatitude 62. (o, Rev 499. Electrons a re
nearly field-aligned
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ridrit et a %acak d is c retIe arc.- '111f *lec-it Io(ns Were' neairly frel'l-:clLgnd :Indl the

spec! rum ,wcu rred atI ('Il la t it ude 62. u".

Figure IG shows differential spectria from each dctwetor, .klerf. ce'k--n

simultaneously and ait aipproxiiraatel.N t ht' samne pitch-angle range-. 'lei s

s"mll but reail increase in flux at 0. 64 keV (3 'l(I 2 erg ((c'n1 sec. sI)

TIhis is probably a weak discrete are at G4. 8" ('GN1\ latitude. Again in the, ha cce

energy- range, detector 2 is running higher, bilt the shape of ihe spectra is %-(er%

much alike and the agreement is excellent in Ilio high energy ralnge.

F~igu re 17 sh(a's a spct rum from detecto I 1 *f nearnv field-zilignr'd ee'r~

this stpect rum has nio peak in flux and J ' 0. 2 erty (cm s sec( s r)- , whi ch

indicates a diffuse aiu oral form. TIhis cwcu rredi twar the poleward edge of the

nights ide uoval at 7z~ ('GA latitude.

111P78 -I REV 499,29 MAR 79
Ck Kp 7,.

0 
1

0

u 7 -E 10

71o DETECTOR NO. 1, PITCH ANGLE%
"0 16 137.14*- 12I.640

o-oDETECTOR NO. 2, PITCH ANGLE%

I0 28,98c- 144.,70

0412 6 t - 01 10 2

E CkeV)

F~igure it6. Differential Flectron Spectra From B~oth De-tectors
'Faken at Corrected Geomiagnetic Latitude G;4. 8 0, Southern Night -

side Auroral oval, 1Rev 499. Elect rims ar'e not field-aligned but
were collected s imultaneorusly with a ppro ximat ely equal prt ch
angles for both detectors
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Ilit,%-' 499t, Kp 7 (teitur-ht't) andl, usitiv wJ I ) I'' 'tIlnid ilatixs

c rtit n iht dnkes ite hi., _t iCS t' 0rt 111 ie' hart 4'' tqua'! *.a !I Ititi lit- tiI!l sjtId

t he a bri'tti o fillth chanttt ... tI -),Ihat H a ilAYs criortril ! I li t.

St)is quit' accuruilt. Tht ethuuit Iiiiti shuft (r t v1is is . xp. , eod 5rt

hith ale r K p 7

Fi gures I Ii I 1 and 15 t 17 sht asni. 'les -f spurlcz , f~ iw> !:,I :., ill

di Itt (f -lit pactrls if tiit' niglitsidt' itval. 1IS iSee'tn tha t tiscme :111' t A Cut I-I

vqua twI a i'd hsItutuj x' wed l at'(1h .lit' ii st Feit t Ils Illunt as t'':ti - %; id %,.t ,t - I fIus.

auras, was fituni tiatNher the wadrs tlgt'PF lI tinistdt ,)o t.[Lii. . li trIS

ax' I in thi.s pass wit)uld Seent to bt' assimeiattd w ith teiitei a suhisitai. hiat 'kup l

pttSt -lbteakup peitid because ,f its w ide extent in the st uth-tti'th dirtect I, it, Pth

highi t'nt'i'g peaks, anrd thet high Kp vailue.

-' W~%hen i'nmitatiniz the rluxes ttt'aSui't-O 'Y thet twoi dt'ttII'ti'S, it IS ts''

that dtetectoir 2 1eads abotut 40 pt'(li't IILnhitr thazn dt'tt't'tt 1 in tilt' 1',wt'i t-iii'
rage, channels 1 thioughi 8 (4.'Vlt1kV.fishpi'tdtlutntes

thet three paIsses. InI the iiLht't t'netgv' i'aIngt' Iner't' xl .5-tS Vcrv :ti itt''ltt

between the two detetottrs.

InI iex' 4149, ihaninel 4 'ead high thi ugth('ut tilt' suthi-TI auA 'cali-a pass

that we discussed abtvte. [hat waZs I 'itt Inl 1)ith i-tPIcoIS, bitt ht'caust' dt'tt'cti

iread higher- than dtetec'tor 1. tilt, J. % x'lut's fort tltet 2 %etote -'10' . (cm

Sec Si.) I hi'ui~hi'ut this pass. !'litrt'fei't we used det'tttti I dat a in FiLtuit' 10.

It muist be Striessed that chzannt'j 4 din's nit ut'n('iIx- stI't tis. wax.

( iin~a11V, it appt'at''d that ( huinncl P was lifutct itnitig ttpt'~I'y. It wais

stut'stt'd b." Dr. la rdx- thzit tit, titia wa;s taiktn oiffo it teet! ax inl a tmanner' suc(h

that chtanne'ls 8 and 16 tt('t't itt 'ipit'i as hieing chtzintttls 1 an1d !1. rotsnt'i'tv'l.

All ,thetr t'hanin'is xvtr'then ri te d axc''dIng!Iv aid. h leer''it' aill lihi-nktis

rili' tllc l prop(lt'a .

Since tht' lautnch if satellite 1'378-1, This expt'rimtent has ttaiduct'd siit verx

gittid data. Due th, tht' geuttiet tit Fits ftwtil te 1(w ent'igits, these dct't''tws

can dtect yer 10",ti fluxes tltirougyh ii the t'nt ire s pectrturn and ye tv hich t'itxt's

in tht' lower energies. 'bus, cotmplete 6pect ia can be protduced in the poit'i

and the cusp. F lux Spt'ctra arie p i'inhittcd thioughti the t'ntir icSpin t'-v'lt'. IsI-

indicates tat thex' c'an be usedI to matenll the field-aigned cur rent thtnsitit's.
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